The purpose of this article is to explain and solve the early stage of High-tech small and mediumsized enterprises (SMEs) development issue in Tianjin, specifically the so-called Valley of Death. The Valley of Death is used as a metaphor to describe the relative lack of resources and expertise in the area of development. In this article, the resources and expertise mainly refer to the financing and loans required by high-tech SMEs in the early stage. The article illustrates organizations can bridge the Valley of Death through coordination and institutional support. The content analysis methodology used in this study gathered data from literature and second-hand materials with extensive experience to construct the framework model of early stage development of Tianjin high-tech SMEs. Results indicate that institutional support has been very effective in addressing the Valley of Death. Implications of these findings suggest local government must understand the challenges in the valley, must facilitate the development of skills for the SMEs, and must supply the resources to SMEs.
Introduction
The importance and potential contribution of the high-tech small and medium enterprises (SMEs) as it is called, are supported by both theoretical arguments and empirical evidence. It has been recognized all over the world the high-tech SMEs are adept in distributing national economy. For instance, as statistics from the Singapore's government exemplifies, Singapore accounted for 5.1 percent of world export of electronics components in 1990, although a share that has fell slightly to 4.6 percent in 2011 (Rajah & Yap, 2016) . A similar example can be found in Malaysia, for which the electronics industry accounted for 20 percent of Malaysia's manufacturing employment and value added in 2010 (Rajah & Yap, 2016) .
The development of high-tech SMEs plays a key role in the economic transformation of the two previously mentioned countries.
In addition, high-tech SMEs also provided employment opportunities to the burgeoning workforces of these economies. In China, high-tech SMEs have generated nearly 2 million jobs in 2017, according to Wan Gang, the minister of science and technology of China (Wang, 2018) . Also, the development of high-tech SMEs benefits societies through reducing poverty (Abdullah et al., 2016) and fostering entrepreneurship (Anton et al., 2016) . As Lars H. Thunell, the IFC's executive vice president and CEO, states SMEs are a key force for growth (*IFC, 2011). Limited technological capabilities, a lack of financial resources, and insufficient access to market information are considered to be the greatest obstacles for development in high-tech SMEs. Therefore, the question arises of how do SMEs attempt to solve these major issues? To address this question, this article examines that the role of local government in providing institutional support to high-tech SMEs.
The city of Tianjin, China is highly suitable for such a case study for several reasons. First and foremost, despite the negative impact of the global financial crisis and the country's tightening of monetary policy in 2013, Tianjin's high-tech SMEs maintained performance and avoided bankruptcy. Second, Tianjin as a crucial node city of the Beijing-Tianjin-Hebei coordinated development of national strategy, which is positioned as a high-end manufacturing base. Third, by the end of September 2018, Tianjin had 99,500 high-tech SMEs (90% private enterprises), with more than 70 percent of organizations concentrated in strategic emerging industries such as renewable energy, biomedical engineering, environmental sciences, and technology manufacturing. Growth in these emerging industries provided momentum for Tianjin's industrial transformation and rapid economic development.
The article is organized as follows. First, we review literature on the importance of high-tech SMEs to Tianjin's economy, outline constraints faced by high-tech SMEs during the early stage of the Valley of Death, and then examine the role of institutional support through coordination efforts with local government in helping alleviate the Valley of Death. Next, we outline research methodology used to develop and substantiate the coordination institutional support framework for bridging the Valley of Death in Tianjin. Finally, we discuss practical and conceptual implications of this framework for hightech SMEs development and strategic growth.
LITERATURE REVIEW

Importance of High-Tech SMEs to Tianjin's National Economy
Global high-tech SMEs have been considered as engines of economic growth and key instruments for promoting innovation and development (Rajesh et al., 2009; Milena, 2014; *APEC, 2013; *ITC, 2017) .
At present, this article used Tianjin national economic development data to illustrate this issue. According to the 2017 statistical bulletin of Tianjin's national economic and social development, the added value of strategic emerging industries above designated size grew by 3.9 percent, 1.6 percentage points faster than that of the entire city. The added value of high technology industry increases by 10.4 percent, 8.1 percent faster than other industries in the city. The contribution of SMEs industrial growth rate at 64.6 percent indicates that it is significant driver of economic activity for the region. For example, carbon fiber, reinforced polymer solar cells, lithium ion battery, integrated circuits, service robots, and urban rail vehicle production increased by 29.3 percent, 27.9 percent, 26.6 percent, 14.2 percent, 29.3 percent and 29.3 percent, respectively. In addition, in terms to the number of high-tech SMEs in 2017, a total of 96,900 high-tech SMEs and 4,228 high-tech SMEs with a total size of more than 100 million China yuan were started, totaling 96,900 and 4,228 high-tech SMEs. A total of 1,611 high-tech SMEs were identified by Tianjin science and technology bureau (TSTB), up to 4,093 in total. As an example, Tianjin Binhai New Area is an important gathering place for China's SMEs. In 2016, scientific and technological innovation has contributed more than 60 percent to the economic growth of Tianjin Binhai New Area.
As changes to the value of high-tech exports of Tianjin in the past 5 years illustrates (see Figure 1 ), the region exports more than one-third of its high-tech products. Hence, the high-tech industry has remained a sustained driver of growth in Tianjin's economy. Especially in recent years, as an important node city in the coordinated development strategy in Beijing-Tianjin-Hebei, the economic status of technologybased SMEs in the city will be further enhanced.
Figure1
. Share in exports, high-tech product value, Tianjin, 2013-2017. Source: Computed from Tianjin bureau of statistics.
A Brief Overview of Valley of Death
An old business adage states that if it is a good idea, the market will fund it. However, the Valley of Death refers to the growing pains experienced by enterprises. With respect to Valley of Death, existing literatures show that the phrase was first used in 1995 to refer to the challenges of transferring agricultural technologies to Third-World countries (Markham et al., 2010) . The phrase was subsequently applied to describe the resource gap between the research economy and commercial economy, especially on the level of emerging economies like China (see Figure 2 ). As can be seen in Figure 2 , the left curve refers to governments who concentrate their capital into R&D, the right curve refers to investors who invest large resources into new product development (NPD) and commercialization, which at this early stage of NPD calls for investment of substantial resources with high level of uncertainty.
The Valley of Death characterizes the most risky stage in the transition process, which is probably the critical factor behind the emergence of the "valley" itself. This phenomenon arises because high-tech
SMEs usually decide to invest in R&D by making a comparison of their likely benefits against the risks of their investment. Specific issues occur at the stage where decision is taken on whether to commercialize a new product as the risks are greater here than at other stages of transition. This article argues that there are two main reasons. On the one hand, the move from a prototype to production of commercial volumes of a product requires massive investment. On the other hand, the risks associated with this stage in the transition process, absent of any governmental support, typically results in the creation of a risk profile that is known as the 'Valley of Death'.
It is difficult for high-tech SMEs to share this risk, which has proved to be a major obstacle to the transition and commercialization of, for instance, advanced materials. Liuhong, a medium-sized hightech manufacturer in Tianjin of new type of residential and commercial coating, had a product idea for new type exterior wall paint. However, product development was not initiated before the TSTB investigated the potential market demand for new environment-friendly paint and provided it sufficient angel investment. At present, the exterior wall paint produced by this company has been used in the walls of the Palace Museum in Beijing and Taipei. Moreover, these risks also lead to additional difficulties concerning late-stage expansion funding for the enterprise. Usually, there is a gap in the financing of high-tech SMEs in the pre-commercial stage, where they are no longer eligible for public support, but the product development process is still too risky to receive sufficient private investments. Thus, public support (institutional support) is extremely important to the high-tech SMEs in the developing countries like China. Meanwhile, this provides a way to solve financing issues of high-tech SMEs. 
Analysis of the constraints faced by the early stage of high-tech SMEs in Tianjin
As already noted, the contribution of high-tech SMEs to the economic development is widely recognized. (Steel & Webster, 1991; Aryeetey, et al., 1994; Gockel & Akoena, 2002) . Among them, the fundamental element for the development of SMEs is the capacity to access finance.
The availability of financing is regarded as one of the most important obstacles to high-tech SMEs (*OECD, 1997. Eniola & Entebang, 2015; Moreira, 2016; Wang, 2016; Quartey, et al., 2017) . In China, according to the research of Yanmei Zhu and colleagues (Zhu, Wittmann, & Peng, 2012) , the top five institution-based barriers to high-tech SMEs perceived by managers are competition fairness, access to financing, laws and regulations, tax burden, and public support system. Lack of access to financing has been the second most severe obstacle. In Tianjin, according to the research the top four obstacles to hightech SMEs perceived by the managers are struggling management practices, financing difficulties, barriers to market entry, and the support system needs to be improved (Bai, 2016) . Other scholars have also substantiated these results in other studies of high-tech SMEs (Cao & Song, 2017; Ni, 2012) . In light of these findings, difficulty in accessing financing is one of the main issues encountered in the early stage of SMEs development. Importantly, financial success was the biggest obstacle to firm growth in China (*World Bank, 2012 ), which is why the Valley of Death occurs during early stages of the enterprise. In very high due to lack of financing channels.
Analysis of Coordination and Institutional support
Solutions to the Valley of Death have been suggested in previous literatures, with governmental coordination and institutional support regarded as effective means to alleviate growing pains in high-tech
SMEs. Extant literature has discussed the importance of coordination and institutional support in transition of SMEs. For instance, Germany succeeded in the enabling smaller firms to grow faster than larger firms, the main reason for this was the establishment of the Neuer Markt, a financial institution established by the government to support in the development of SMEs (Audretsh & Elston, 2006) . In order to remedy the undersupply of credit to SMEs, various government and donor initiatives have also emerged in Japan, such as the credit guarantee scheme (CGS), which is a project aimed at reducing the gap between supply and demand in SMEs finance (Yoshino & Taghizadeh-Hesary, 2017 technology by small enterprises with a significant potential for commercial or social returns, which is separated into three phases: idea generation, implementation of supporting research projects, and product commercialization (Filho, et al., 2011) . Similarly, policy makers in the United Kingdom initiated a loan guarantee scheme called the SFLGS (Small Firms Loan Guarantee Scheme) (Cowling & Mitchell, 2001 ).
In addition, there was an individual credit guarantee scheme, Khula, which started operations in South Africa in early 1996 (Nigrini & Schoombee, 2002) . Other African countries also followed suit, with a scheme to help banks be more receptive to the credit needs of SMEs in Ghana, the Financial Sector Adjustment Program (FINSAP) (Gockel & Akoena, 2002) . 
RESEARCH METHODOLOGY
The aim of this article is to examine how local authority coordination and institutional support help hightech SMEs navigate the early stage of their development, in order to more fully understand the Valley of Death faced by SMEs and to identify an empirical basis for implementing policy and practice.
Specifically, our objectives are to:
(1) Define of Valley of Death,
(2) Identify the barriers of the high-tech SMEs development,
(3) Consider the implications for policy and practice, Quantitative data, such as key economic indicators were also utilized to support the qualitative analysis.
In the course of selection, these documents were distilled by means of the method of content analysis.
Content analysis approach can improve the reliability and validity of the research relative to the questionnaire survey (Cowton,1998) .
THE COORDINATION INSTITUTIONAL SUPPORT FRAMEWORK TO BRIDGING THE
VALLEY OF DEATH IN TIANJIN
Improve the Business Environment of Tianjin
It has been recognized that an SME-friendly business environment is crucial for economic growth in the world. For instance, Göndör (2011) argued that the tax consolidation rules was the only solution to improving the business environment of SMEs in EU. The quality of business's environment creates basic conditions for the growth of SMEs (Bunoa, et al., 2015) . According to Cepel and colleagues (2018) , economic factors, political factors, technological factors, social factors, competitive environment, were the significant factors of the business environment in the SME segment. Virglerov and colleagues (2017) argue that four groups comprise the key determinants of competition in the business environment, which was studied among SMEs in the Czech Republic and include: state and public perception, banks and their approach to business, knowledge of rules and principles, and financial risks and their increase in postcrisis times. One study showed that the business environment includes institutional infrastructure, business services, innovative environment and climate favorable to economic activity (Dominiak, 2013) .
In terms of Tianjin, in order to improve the business environment of Tianjin effectively, the business environment office has been established. One of the main responsibilities of the office was to create a good environment for the development of high-tech SMEs in the city, so as to enable them to grow rapidly.
After sorting out relevant materials, the following were the measures and policies on improving the business environment issued by Tianjin business environment office (See Table 1 ). The table shows a compilation of some major policies and programs of support for business environment in Tianjin. The policies in Table 1 were based on the World Bank's assessment of the ease of doing business. How effective were these policies? According to report (People's daily, 2018) , since the implementation of these policies, the time limit for starting an enterprise was reduced to three days, the time for registration and settlement of the transfer of real estate of enterprises was reduced to five days, the time required for the companies to pay taxes was reduced to one hundred and sixty hours, and the time for general social investment projects to obtain construction permits was generally not more than eighty days. It is one of five supporting policies. The main aim is to establish of a sound incentive and punishment mechanism for dishonesty.
This policy was conducive to the establishment of a sound incentive and punishment mechanism for dishonesty in Tianjin.
Provisions on Creating a Favorable Environment for Entrepreneurs to
Establish and Develop Businesses
This policy would further establish the concept of "industry first, entrepreneur first" and give better play to the role of entrepreneurs.
Entrepreneurs say this policy was make the businesses feel empowered.
Source of Data: adapted from Tianjin Business Environment Office (TBEO).
Note: 1: One system refers to commitment system.
Three systems refers to standardization system, intelligence system and facilitation system. This is a common abbreviation in Chinese.
Bridging the Valley: Capital Supply Innovation Policy
The Valley of Death was usually described as the place 'where good lab discoveries go to die because they lack the funding necessary to become a commercial product' (Heller & Peterson, 2005:1) . Yet, this means that those in the early stage of high-tech SMEs may face death due to further financial support.
The reason is that information asymmetry between the investors (including venture capital, early government funding, banks, etc.) and uncertainty in markets. After all, only ideas reached product have economic value. Usually, in deciding whether to make an investment, rational investors would consider the prospects of the ideas, even if these ideas have not translated into real products. In other words, investors operate under conditions of less than perfect information-making many unwilling to fund risky an un-validated ideas (Wessner, 2005) . To cross this Valley of Death, the most efficient measure are those which are able to reduce the market uncertainty.
Tianjin has developed a range of policies and programs (see Table 2 ) to help navigate the Valley of Death.
The above support policies include three aspects, specifically angel investment, package loan, and special fund project loans. These policies are designed to relieve investors of their worries. After all, in the early stage of the high-tech SMEs have characteristics such as insufficient funds, low capitalization, high sensitiveness to market fluctuations. In Tianjin, TSTB would guarantee the effective connection of SMEs, financial institutions and commercial banks. For instance, Tianjin Landun oilfield service CO., LTD. was the only company specializing in the research and development of oilfield environmental protection technology and equipment in China. Although it seeks to leverage potentially valuable technologies, the enterprise is not guaranteed to escape the financing difficulties that all SMEs inevitably face. Because
Landun company was still in the early stage, fixed assets were limited and therefore many financing channels were not reasonably accessible. Due to the implementation of the above policies, the company successfully obtained 350,000 China yuan project funds and 400,000 China yuan interest-free loans from TSTB, and subsequently Shanghai Pudong Development Bank provided unsecured loan 3 million China yuan. At present, the company's output value has reached nearly 100 million China yuan. Through the above analysis, this article proposes a conceptual framework model of a high-tech SMEs growth program in Tianjin (see Figure 3 ). As Figure 3 suggests, the primary aim of the program was to supply grants for the development of innovative research into certain field in high and new technology by SMEs with a significant potential for economic. The program was divided into three phases, with the following scopes and characteristics:
Phase 1: The aim of Phase 1 is to research the feasibility of the ideas (concepts) proposed. Support normally was limited to 600,000 China yuan per project in 2013. The recovery rate of the investment fund upon maturity was more than 80 percent.
Phase 2: The aim of Phase 2 is to research towards prototype of the ideas. That is to say, the research project was developed in this phase. Support was limited to 5 million China yuan through the working capital loan and the packing loan. According to statistics, by the end of 2012, a total of 639 enterprises had solved 284 million China yuan of unsecured and unsecured packaged loans, and obtained 2.722
billion China yuan of additional loans from banks, with the loan return rate reaching 100 percent.
Phase 3: The aim of Phase 3 is to product, that is, development of commercialization based on Phase 1
and Phase 2 research. This programme currently does not provide financial support for this phase.
Since the implementation of the above programme, it has invested in twenty-three SMEs with a total investment of 45 million China yuan. A total of seven SMEs have driven banks to invest 6.1 million China yuan in technology investment and investment, which has promoted the rapid development of high-tech SMEs. Figure: 3 
CONCLUSIONS
The research findings suggest that the business environment in Tianjin is well-developed. Furthermore, TSTB and TBEO have played an important role in policy making. In this regard, it is contrary to the results of some existing studies, which suggest that the role of enterprise environment institution in the development of SEMs is very small. This study further argues that creating a friendly business environment is one way to promote the rapid growth of high-tech SMEs at the macro level, while capital supply innovation policy is another mechanism to bridge the Valley of Death at the micro level.
This article is a useful tool for our understanding of Tianjin's innovation system, as it highlights the increasing role of Tianjin municipal government in the support of business innovation. When confronted with the risk and information asymmetry represented by R&D and innovation, investors tends to reduce its investments. These uncertainties dissuade SMEs with innovation from the significant economic investments to commercialize those product. This increases the risk of Valley of Death. Enterprise innovation thus needs to be given incentives from government and public institution, in the form of tax credits for R&D, direct subsidies, unsecured and unpledged loan provided by banks as well as subsidies after R&D investment and other fintech policies. These measures can make the valley flat, so that in the early stage of the SMEs more smoothly through the difficult period. More recently, governments have increased their investment in key business areas, such as a new generation of artificial intelligence, highend equipment, and electrical engineering. Local government has responded by increasing investment, and a significant number of high-tech based SMEs have been successfully developed.
The implementation of these policies has helped many high-tech SMEs out of Valley of Death. Recently, The Evaluation Method of Tianjin Gazelle Enterprise (Trial ) (Draft for soliciting opinions) has been issued. The so-called gazelle enterprise means the young, high growth companies that are referred to as gazelles, though there is no consensus in the literature on the definition of a gazelle. The prior literature has generally either defined a gazelle as a company growing either at a particular pace (Birch et al. 1995; Hopkins, 1997; Tatum, 2007; Majstoroska, 2017 ). Yet, one thing is for sure: "high growth" means getting past the Valley of Death. As for how fast the growth rate is, it belongs to the follow-up research content and has no nothing to do with this study.
Naturally, this research has several limitations. The first is the research method. For example, case studies can be used in research methods to conduct case studies on a few typical companies, which is conducive to constructing a theory for solving the Valley of Death. The second is that most of the data used in this study are second-hand data. Therefore, more primary data should be used in future studies. 1)Improve the effective supply capacity of the supply side of universities.
2)Improve the enterprise demand side leading capacity.
3)Improve the ability of intermediary service agencies to connect their achievements with their services. 4)Improve the ability of pilot test and industrialization. 5)Improve the ability of regional cooperative transfer and transformation. 1)The final subsidy amount obtained by the enterprise = basic subsidy amount + incremental subsidy amount.
2)The final subsidy for a single enterprise shall not exceed 5 million China yuan.
1) Guide enterprises to increase investment in research and development.
2) Promote the rapid improvement of the city's scientific and technological innovation strength.
Measures for the Administration of Tianjin Angel Investment Guiding Fund 1)Start-ups registered in Tianjin, mainly engaged in the research, development, production and service of high-tech products, the term of establishment within 5 years of non-listed companies.
2)Obtain the qualification of science and technology enterprise.
3)The number of employees is below 100, scientific and technological personnel directly engaged in research and development account for more than 10 percent of the total number of employees. 4)Annual sales of less than 10 million China yuan, net assets of less than 10 China million yuan. 5)It has strong innovation ability, technology development and project implementation ability, independent intellectual property rights, high technical content and clear ownership of intellectual property rights. 6)Management team with professional technology and management personnel, pioneering and enterprising spirit, good market judgment and a higher understanding of the industry.
1)Further promote the city's angel investment guide fund work.
2)Optimize the investment and financing environment.
3)Promote the rapid development of SMEs.
5
Tianjin Kechuang Angel Capital CO.,LTD This company is the first government angel investor specializing in equity investment and value-added services for small and medium-sized technologybased enterprises in the initial stage in Tianjin, and the only government angel investment institution in Tianjin.
This company has become the partner and ideal angel investment service platform for the innovation and entrepreneurship of hightech SMEs in Tianjin.
6
The Overall Action Scheme of Tianjin Municipality for Accelerating the Development of Intelligent Science and Technology Industry(including 5 schemes, as can be seen from the Definition.) 1)Special action scheme of Tianjin intelligent manufacturing development 2)Special action scheme of Tianjin smart medical and health 3)Special action scheme of Tianjin smart agriculture 4)Special action scheme of Tianjin intelligent cultural and creative industry 5)Special action scheme of Tianjin AI technology innovation 1) Carry out 100 pilot and demonstration projects.
2) The size of the smart technology industry reached 100 billion China yuan. 3) Foster and introduce 100 leading SMEs. 4) Gather 100 leading entrepreneurs.
Source of Data: the author to sort out.
